Chronic diseases account for 7 out of 10 deaths in the United States and 60% of the Nation's health care expenses. Tobacco use, lack of physical activity and poor nutrition account for one third of US mortality. Behavioral surveillance systems such as the Behavioral Risk Factor Surveillance System (BRFSS) provide information on rates of behavior in the population and among different demographic categories. While these systems are essential for health promotion they do not assist the health educator in understanding psychosocial factors which may be related to the rates. A psychosocial surveillance system can aid in understanding the behavior change process and in the readiness of the population for behavior change. Results can assist states and localities in targeting health promotion messages and programs and can help in the allocation of often scarce health promotion funds. In 2000, the Hawaii Department of Health launched the Healthy Hawaii Initiative, a statewide program to reduce tobacco use, increase physical activity, and improve nutrition. As part of the evaluation, researchers at the University of Hawaii implemented a psychosocial surveillance system for the three target behaviors to assess changes in hypothesized mediators including stage of change, self efficacy, attitude and social norms. A random digit dial survey was conducted in the Spring and Fall of 2002 with 4,706 and 4,555 participants, respectively. Results show stability in the demographic characteristics and health behaviors of the sample but changes in the psychosocial variables. Several possible areas for interventions and messaging are demonstrated. A psychosocial surveillance system can be an important tool for health promotion and can lead to better understanding of health behaviors and attitudes.
Three health behaviors -tobacco use, lack of physical activity, and poor nutrition -have been established as the "major causal risk factors" and account for 33% of deaths in the United States (McGinnis & Foege, 1993) . Together, the burden of chronic disease caused by tobacco use, lack of physical activity, and poor nutrition cost the country $255 billion dollars in medical expenditures in 2000 alone (CDC, 2003a) .
Chronic diseases are the country's largest health burden; however they are also the most preventable. Through modifying risk behavior by eating healthy and exercising through the life span, studies estimate that up to 80% of cases of coronary heart disease, 90% of type 2 diabetes, and one-third of cancers could be prevented; furthermore, cessation in tobacco use could save 440, 000 lives per year (CDC, 2003a) . The "critical link" (WHO, 2001 ) established between health risk behaviors and chronic disease provides the rationale for establishing public health programs and policies directed at changing the prevalence of these risk behaviors in populations.
Because these chronic conditions share an etiology based in behavioral risk factors, behavior surveillance is necessary to monitor trends and distribution of risk factors, monitor impact of policies and programs, and disseminate appropriate information (Pan American Health Organization, 1999) . Behavioral risk factor surveillance involves "systematically collecting, analyzing, and interpreting data on behaviors people engage in to put their health at risk" (WHO, 2003) . The US Centers for Disease Control and Prevention, for example, initiated the Behavioral Risk Factor Surveillance System (BRFSS) in 1984, and is now the world's largest telephone tracking system, with participation from all 50 states. The BRFSS systematically uses questionnaires to gather information on individual behaviors linked with chronic disease on a state-by-state basis.
This information "is essential for planning and conducting public health programs at national, state, and local levels and evaluating these programs to ensure they are effective" (CDC, 2003b) .
Behavioral surveillance to date has involved the collection of data regarding known behavioral risk factors to set prevention program priorities and develop targeted interventions. If the ultimate goal of a behavioral surveillance system is to "provide researchers with data so that they can design programs that will encourage adults to stop these behaviors" (CDC, 2003b) , then data should extend beyond merely health behaviors, to an investigation into theoretical constructs including knowledge, attitudes and beliefs that predispose, enable, or reinforce these behaviors.
Understanding not only the prevalence of these behaviors, but also the psychosocial context in which they take place is important in developing public health interventions.
Several models and theories of behavior change have been formulated to attempt to explain and predict outcomes by capturing the psychosocial factors that influence behavior. One widely used and tested theory is the Theory of Planned Behavior, an expectancy-value model used as a framework for deciphering individual actions by identifying, measuring, and combining beliefs that are relevant to individuals or groups (Ajzen, 1991) . It assumes that behaviors are determined by behavioral intention, which is a function of attitudes towards the behavior, subjective norms (the individual's perception of whether referent others support their engagement in the behaviors) and perceived behavioral control (the individual's perception of control over performing the behavior). The antecedents to these predictor variables are behavioral, normative, and control beliefs weighted by the personal values of these beliefs. Construct measurement and analysis can then provide a basis for predicting and understanding healthy and unhealthy behaviors and outcomes of behaviors, and provides empirically identified targets for intervention (vonHaeften, Fishbein, Kasprzyk, & Montaño, 2001 ). The Theory's purpose is three-fold: to predict and understand motivational influences on behaviors that is not (partially or fully) under the individual's volitional control; to explain virtually any human behavior; and to identify how and where to target intervention strategies for changing behavior. It has been used to successfully predict and explain a wide range of health behaviors and intentions. A review of 56 studies found that all of these studies provided information to verify the efficacy of the Theory to explain intention to predict behavior for tobacco use, physical activity and nutrition among others (Godin & Kok, 1996) .
The Stage of Change construct of the Transtheoretical Model has gained widespread use over the past two decades and reflects behavior change as a "process-involving progress" through a series of stages (Prochaska, Redding, & Evers, 2002, p.100) . The model postulates that people move through a series of five stages of change in their attempts to modify their problem behaviors (Prochaska, DiClemente, & Norcross, 1992) . The five stages of change are precontemplation (not planning on changing), contemplation (considering change in the next six months), preparation (getting ready to change in the next month), action (currently changing), and maintenance (maintaining change for at least six months). This model has been explored in some naturalistic populations and found a stage distribution among smokers of 20% of smokers in the preparation stage, while approximately 40% are in the contemplation stage and 40% are in precontemplation (Velicer et al., 1995) . Use of the stage of change measure on a population basis can assist a health educator in targeting messages to the appropriate level of readiness. In the example above, action-oriented cessation programs will be inappropriate for the large majority of smokers who are not ready to change (Velicer et al., 1995) . The stage of change construct has been well validated across many areas of behavior change including tobacco use, nutrition and physical activity (Prochaska et al., 1994 (Waksberg, 1978) . The person over 18 who had the last birthday was asked to complete the interview to provide randomization within household. Informed consent was obtained over the phone. The survey took approximately 10 minutes to complete. All procedures were approved by the University of Hawaii Committee on Human Subjects. Experienced interviewers were trained on the survey in both classroom and on live phone settings. Interviewers were guided by a computer aided telephone interview (CATI) system designed specifically for the survey. Skip patterns and out of range responses were automatically controlled by the system. To ensure that a representative sample was collected from all four of Hawaii's counties, a roughly equivalent number of respondents were sampled from each county. Cooperation rate was calculated by dividing the number of completed interviews by the number of completed interviews, refusals, terminations and language barriers.
Measures
Participants were asked a series of demographic questions, including age, sex, height, weight, education attained, income level, marital status, ethnic identification, home language, and perceived health. Standard demographic questions were obtained from the Behavior Change Consortium, a group of funded grantees sponsored by the National Institutes of Health (Ory, Jordan & Bazzarre, 2002) . Participants were then asked about their participation in three health behaviors:
1. Physical activity was assessed by the short form of the International Physical Activity Questionnaire (IPAQ). This instrument assesses time spent walking, sitting, and engaging in moderate and vigorous activity per week. High reliability and good validity with CSA accelerometers have been demonstrated in 12 countries (Craig et al., 2003) . Respondents were categorized atrisk if they reported less than 150 minutes a week of walking or moderate physical activity or 60 minutes a week of vigorous activity (Pate et al., 1995) .
2. Nutrition -Fruit and Vegetable intake was assessed using a short "all day" assessment developed by the National Cancer Institute (Thompson et al., 2002) . This instrument has been shown to have good reliability compared to actual intake and is recommended for population based research (Thompson et al., 2002) . Individuals were considered at-risk if they consumed less than 5 servings of fruits and vegetables per day.
3. Tobacco use -Tobacco use was assessed using standard measures recommended by the Society for Research on Nicotine and Tobacco (Hughes et al., 2003) . Current smokers were identified as having smoked at least 100 cigarettes in their lifetime and currently (last month) smoking cigarettes. All current smokers were considered at-risk.
For each behavior, a series of psychosocial measures were also assessed. These included stage of change, attitude, subjective norm and self efficacy. Because of the limitations of the surveillance survey, one item indicators were used to assess each construct. An algorithm approach was used for stage of change, where respondents classified themselves into one of the five stage of change. For the constructs, responses were given on a ten point scale. The baseline attitudinal question asked if engaging in the target behavior was harmful to beneficial. Due to a ceiling effect, this was changed to unpleasant to pleasant at Wave II. For selfefficacy, respondents were asked how confident they were to perform (or not perform for smoking) the target behavior from not at all to extremely confident. For social norms, the respondents were asked if they thought people in general approved of the target behavior from strongly disagree to strongly agree. Analyses Data was analyzed using SPSS 11.5. Statewide data was weighted by gender and county to allow comparison with 2000 census estimates (US Census Bureau, 2001). Data are displayed descriptively using means, standard deviations and frequencies. For continuous variables, an independent sample t-test was used to assess differences.
For categorical variables, chisquare tests were used. Analysis of variance was used with stage of change as the independent variable and other psychosocial indicators as the dependent variables.
Results
Sample Characteristics The baseline sample was completed by 4,706 respondents. The follow-up was completed by 4,555 respondents. The cooperation rate was 34.5% for Wave I and 30.6% for Wave II. Over 1,000 respondents completed the survey at each wave in all of Hawaii's four counties. The respondents were ethnically diverse with five ethnicities composing over 85% percent of the sample (Caucasian, Hawaiian, Japanese, Filipino and Chinese). The mean age was 46 and the mean education was 14 years. Both the baseline and follow-up sample were very similar. No significant differences were found for age, education, income, perceived health or body mass index. Small differences did exist for ethnicity and martial status. Demographic characteristics are presented in Table 1 .
Behavior
At baseline, 82.7% of Hawaii residents were not eating five or more fruits and vegetables a day, with a non-significant increase to 84.0% at follow-up. No significant changes emerged across gender, ethnicity, and marital status. The youngest respondents and those having no college education had a significantly greater percent at risk while conversely, the oldest respondents had significantly fewer people at risk.
Across both waves, males had a consistently higher percent at risk than females in each ethnicity group. At Wave II, 58.0% of Hawaii residents were at risk for not getting enough physical activity, significantly higher than 50.1% seen in Wave I. It should be noted that the order of questions used to determine physical activity behavior were reversed during Wave II for a more accurate measurement: walking was asked first, followed by moderate activity, and vigorous. This is the likely contributor to the increase seen in percent at risk in Wave II. A greater percentage of females were at risk compared to males across all ethnic groups and at each wave. Tobacco use showed a non-significant increase from 16.5% to 18.0% from baseline to follow-up. No significant changes emerged across gender, ethnicity, or marital status. Those with less than a high school education had a higher percentage of smokers. The two youngest age groups were more at risk while the two oldest age groups were least at risk. Those who rated their health as poor had significantly more smokers. Across all ethnic groups, males had a higher percentage of smokers with the exception of Hawaiians in Wave I. No other significant changes were observed. 
NS
Stage of Change For fruit and vegetable consumption, almost half of the population (46.5% both waves) reported being in the preparation stage of change. For physical activity, about a third (34.6% both surveys) reported being in preparation while over half (53.0% both survey) reported being in precontemplation. Among smokers, very few (13.3% both surveys) were planning on quitting in the next month, while the rest of smokers were fairly evenly distributed in the precontemplation and contemplation stages of change. For all behaviors, the percentage in precontemplation increased significantly from baseline to follow-up. Significant decreases were seen in social norms for both tobacco use and physical activity. At baseline, the attitude questions assessed if the target behavior was harmful or beneficial. Responses were highly skewed (-2.2 to -3.5), prompting replacement of the anchors with unpleasant to pleasant. This reduced skew from -0.85 to 0.05. Attitude scores significantly decreased as a result of the changed anchors. The construct means by wave are displayed in Table 3 . Bivariate correlations between the constructs and behavior were also examined using Wave II data for physical activity and nutrition. Both self efficacy (r = .46, p < .001) and attitude (r = .32, p < .001) had strong relationships with fruit and vegetable intake. A small negative relationship (r = -.07, p < .001) was seen for social norms. For physical activity, self efficacy (r = .24, p < .001) was strongly related to total physical activity. A small relationship was seen for attitude (r = .09, p < .001) and no relationship was seen with social norms.
Integrating Stage of Change With Other Behaviors
As a heuristic for understanding the other constructs, we conducted ANOVAs with stage of change as the grouping variable and behavior, attitude, social norm and self efficacy as the dependent variables using Wave II data only. Results showed that self efficacy increased linearly across the stage. Behavior was also consistently related to stage. Attitude increased linearly across stages for fruit and vegetable intake, but only changed between precontemplation and maintenance for physical activity and between precontemplation and the other stages for tobacco use. Social norms showed a weak relationship across all of the behaviors. Wave I data is available from the first author and shows a similar pattern. Behavior is defined as: A) average servings of fruits and vegetables per day; B) minutes of physical activity per week; and C) cigarettes per day.
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Only current smokers are included.
Discussion
In the Spring and Fall of 2002, two crosssectional surveys were conducted to evaluate physical activity, fruit and vegetable consumption and tobacco use behaviors of Hawaii residents. The surveys marked the initiation of a population-based surveillance system to determine current participation in the three behaviors, readiness to change to meet professionally recommended guidelines, and the psychosocial indicators -confidence, attitude, perceived behavioral control, and social normsthat mediate these behaviors.
Demographic variables were similar across the two waves of the study. No significant differences were observed for tobacco use and inadequate fruit and vegetable consumption across the 6 month waves. In contrast, participants not meeting recommended levels of physical activity showed a significant increase across waves. However, it should be noted that the order of questions used to determine physical activity behavior were reversed during Wave II for a more accurate measurement. This is the likely contributor to the increase seen at Wave II.
Stage of Change distributions for the three behaviors changed slightly with individuals more likely to be in the precontemplation stage of change. Although few individuals reported consuming 5 fruits and vegetables a day, almost half were planning to start eating 5 or more a day in the next month. Among physically inactive people, about a third was thinking about changing in the next month. For tobacco use, approximately equal numbers of smokers were in the precontemplation and contemplation stage for quitting, while significantly fewer (15%) were in the preparation stage. These findings indicate different approaches for modifying behaviors. An "action-based" approach is probably the best method for increasing fruit and vegetable intake. High motivation exists among many of the respondents so cues to action like supermarket tags and indicators on restaurant menus might help. For tobacco, most people are not ready to change. "Action-based" interventions like quit lines are likely to be called by very few people. Interventions based on decreasing barriers and increasing benefits might be more applicable.
The development of a new surveillance system is an iterative process. Data from Wave 1 showed that almost all respondents thought that physical activity and eating fruits and vegetables was beneficial and that smoking was harmful. This was an important lesson for health educators not to dwell on this message. During the second wave we found people much more mixed on how pleasant physical activity and eating fruits and vegetables is and how unpleasant quitting smoking is. The ability to change questions for what is salient in the population is an important facet of a surveillance system. Although several studies have found social norms related to behavior, we found little evidence that social norms were related to behavior or stage of change. One reason may have been that we measured global social norms (ie. People in general) not ones related to specific peer and family groups. This question will be changed in the future. For now, our campaign will not try to promote a global social norm message. Self efficacy was a strong predictor across all behaviors. Approaches that are designed to increase efficacy are hypothesized to be successful in changing behavior.
Only small changes were seen in the psychosocial factors during the six month period. Some of these may have been due to seasonal effects.
Data on population-based psychosocial surveillance collection are rare and information on implementation is not widely available in the literature. Thus, the content and conduction of these surveys was exploratory. Future attempts at surveys of this nature are important because data on psychosocial indicators provides an important picture of prevalent norms and attitudes influencing risk behaviors for chronic diseases. According to the WHO (Bonita, de Courten, Dwyer, Jamrozik, & Winkelmann, 2001) , the need for this type of surveillance systems to collect quality information regarding the determinants of health behavior related to chronic diseases has gone "unrecognized."
With few exceptions, psychosocial surveillance systems have existed exclusively within the realm of HIV/AIDS surveillance. For example, a decade ago the National Commission on AIDS (1993, pgs. 4-9) called for "behavioral and social sciences to be properly integrated into the mainstream response in the US" with the data from psychosocial surveillance to be used "as a tool for developing effective means to reach people at risk, delineate the obstacles to behavior change, and to determine language and styles of communication among various population groups". Many countries, for example Jamaica (Branson, 2001) , have implemented populationbased psychosocial surveillance systems to identify the behavioral determinants and develop effective approaches to achieving behavior change in those most at risk for HIV infection. A similar psychosocial surveillance system could help aid in the description of the chronic disease burden and provide novel opportunities for intervention. In Hawaii, we recently completed the third wave in Spring 2003. This will be our last 6 month wave with the next survey scheduled for Spring 2004. In other communities, this survey could be conducted biannually. Another possibility may be to add these indicators to existing noncommunicable disease surveillance methods. For example, the WHO's Stepwise surveillance system for tracking non-communicable diseases allows for an optional module to be added to the questionnaire for "items aimed at program development and evaluation such as attitudes, beliefs, and barriers related to the CORE items (tobacco use, alcohol consumption, physical activity, and fruit/vegetable consumption)" (Bonita et al., 2001) . The CDC could also examine adding a set of questions to the optional modules of the BRFSS that would allow individual states to include similar psychosocial indicators.
A psychosocial surveillance system does have several limitations. First, reliance on telephone self report is necessary to reach the population. Second, even with only three behaviors it is necessary to restrict the numbers of questions in each area making single item indicators the norm. Third, with telemarketing becoming more and more common, people are less willing to answer their telephones introducing a response bias which is difficult to measure. The cooperation rate was somewhat low although not much different than many health surveys. Since we were using random digit dial procedures many of the refusals may have been nonresidential numbers. This is impossible to calculate. The increasing number of cellular only households is also diminishing the representativeness of these procedures. However, despite these limitations, a psychosocial surveillance system can be an important tool for health promotion.
